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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device structure having an 
improved safe operating area(SOA). 
SOLUTION: An improved n-channel integrated 
lateral DMOS (10), in which an embedded main 
body region (30) placed beneath a source (18) 
and a normal main body diffusion part, and being 
self-aligned to them, provides a low impedance 
path for holes emitted at a drain region (16). 
This reduces generation of secondary electrons 
greatly, and thus, the gain of parasitic PNP 
bipolar device is reduced. By reduction of the 
.generation couges the critical field value to rise, 
and the safe operating area is enhanced 
accordingly. 
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fH^Srfcpfc-fri. ) |f?2cO#lJ,6f4, ^-fj/fy^W 
K45w irtrfc-S. BP*>, DMOSf/H^lt ^-V 
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*f4, «fu§ggcOpii]#(^oT, Sit^DMOS (VD 
MOS) h5y^^SylSDMOS (LDMOS) 
h 7 Vv 5 * ibftSo LDMOSf4-?r<Dgs,6£ft- 
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d&^Mt) V Js*?*.* tlsl CO LDMOSr^7> 
0>££ft«H*M: r^^»f^E«j (SOA) T-£>5 0 h 
7 V v>7 * jJsa-f-««E*s#Ht tLtf^v -tn^ftx. S 

PUft»mfift6>ftv^«JI^iS!< ft*Uift6@, Ztifr 
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SOAIi, *±»'^^-C'*)4 l»©WE/*8ft 
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»f^$*Sii:^W3lE5ffl[«>ttHSr*i-. SOA©M 
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fo5o SOAtefEte, nftV^LDMOSh7^ 
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K W >^««^*«t SlW-f * W fcl- J; o T«s 9 M * n 
fcfift: (lEJL) icio-C^-^^i-arijJSfcSo A 
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i o*s, ^mftmmnmi A^m^m^^ ku 

>f 16^n -#Fffli^ 1 2 rtClffiW btb, y-* 

fiUil^tt, ^< K"-^jlfcn-#pl2S: 

lOOKWytH D-#F2 0^ D-#F2 0 

t^/l^«2 2S:^5o V— 8fi^l(7>ffl 
igcXfin-#Fl 2£K»0>*2(&araSk flffflfctn + 

PCf 2(Z)itS^ott)J:^U *v^l*5n + 

Tt^o h 2 ft^*/i^f«2 2^>4<i: 

«18^5)#(/tt>5e y-h2 4^/fy^/y 3y(7)j; 

6tf)±£t>fttf. KflET*^ ^t3Et-T4 7^— /UK • y 

2 omsk a^az-c, y— ^MSci skskslt^ 

#3;L<tty-*««l 8c7)T^(Cfe^#mtt** 
««3 0«r&tp o #«tt*f£«jfc3 0£D#F2 0 3fctf 
COaotn-#F 1 2 (C x SJ^^/U^r (MeV) 

6o ) 

**^^/u*ft<o|Hlc»fiJli-5wi:^Hl*5 0 
#«B*&3 0*«aie**^ir/uli^*jaS(^— ft^t It 

(cffM^tt, ^3co^t°^^V^/ug?rfi5cft^-t±-T. y 

5o Wtt*#S«3 0lt pltm^tsri* 

i-5C<t*5a*So LDMOS 1 OOftfl^ KK 

fflU itttp -**««3 0*E?LO3 i/^ ^ t Lt 
^ffitt, LDMOS h?y^^i OtMSAttS 



o safest, ]E7Licj*i"5«-f vtr— 

5 it l dmo s i o <Dm± k w >-m^ ( i d) x 

[o o i o] ^3 e i 4 cm2o*fwra*-e«j**n 

/-c^S14*frfiii|Jc3 O^ffl^TLDMOS 1 O^fto 

n> (86* A) -efcofco Buf-i^fcJ; 5 f-, i*^^/u 
(MeV) fIii*iI&fot, «®tt*ft:£friZ^ 
T% «ttt*#IW3 0 Sr»rtt5 1 i *ffl*4 ft 

fflt^L DMO S teat LTtttottfc*^ w(50 L DMO S 
2o(7)mt 0 ^^rv'-r7^/i?rj#fo'Cv^ 0 -Srcofdico^tr 
fi, :<^IifflLDMOS(i, T^if;* • V^^/uy 

> v yao?a#(D6 ov^LDMos^^fe^ 

rfttt KKy • V— *PJJfiMK«EE (BVdss) asjfi 
7 0VT*fc5Wit*fe5 o 6. 7 5e-5cm2(^) 
Et^of-tiW^LDMOSX:\ y-h*SW^9 3 8 
^ n >CDi§£\ Vds = 7 0V|lM5t*KKy 
iftlDso-attl. 6AXJ12. 3 7emA/cm2 
R^-b^(Dl cm^fc«9 1 7At&5e 
fH*K3 0Sr»fcftv^#(D LDMOS tt, «-7 L (-*J-t-'i 
B5#«# (Ecn) 2e5V/cm(:a 

#OfiJSffffl*fi:9, WEcn^3e5V/c 

cn2l:H«t5^b, Ecn^3fiHSfci$tl5li: 

Bi2Att, mfc(&r*^* • -r y^wy7?±(D6 o 

VOL DMO S <C*mtt#f«Wc 3 0 Z^tbtz r t (c J; 

o— ysrttoT^^i— ^-eay^stLfc, h • y— * 
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*DU ZtilZfrtj:*) <D&WX*3bZ>o »wd^38Wtt, W 
mtt**«I^3 0*»o««DMOS h^v*** 1 0 
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2 CO J; 3 ft^*{«f ft 2 co^mS<0 K U"< 1 
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%<ki>i h 2 2 s-jgric-t-axs^, 

itmm 2 6 Stf? >T KBff b*ffl« 2 8 0_hf£'>& 

<^tiocoy-F24 zmfcirZ) x o fc-ra r t a*# 

il^fiS (D#F2 0) rtlC*«tt**«« 

3 0 fr^tSIi*, ]R 1 1 0 ftClfg 1 cDag* 

I«rtC*ttt*WII«3 0«:»«t5lSll, m^* 
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^mwm<o^^^^^^/umk u-c*«tt*#««3 o 
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^■fcf^K«S:*-r^7 7-ea>5 0 h3ah ait*t 

<fc 5 Id LTf^ofc n — L DMO S {C*t i" <5K&#m# t « 

^<-tl:ittSftfc^ 0 !H3Bte, wix^itffiLr. 

>f ^SSKasifOcfc 5l-**iJ(-*iiDi"S75^^-t- 0 ID 4 A 
-4H(i 0»Jt LX<Dy p a±X<Dffitl&mz.t£L<7F 
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xt7^|14B^ 0J/ttf9 7J^l O^n^ 
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^ M4 0lAS:^7-y^Lt, n-#FcOi§ 
gffSriTii* (r<Z)«T*tt3 75S5 e 1 2«) 
£ c rtt^l2 4A{C*-t-xe-efc5 0 *T3i**tfc K— '< 
>h&Z(0'& (pIxt^^-v't^iHA^) 47!; 

^s^^U POCl^K-m o ('»*l£fik 
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m) % CMOS(On-Mp-#FK^/^ (Hl(r 

[0 0 13] ^1-^^- h hf4 0 1 BSt>V^ K 
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fbSrSSJfeLT, LOCOSKfb»®*Slc2 8Sr, rcoi£j& 
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0S(/1^*#3 0^\ tttt^«:Nro l floi£1RA 
£ LTH»fc*£jh/ri^5 0 5 0 VCOiSSfliKj 

2 0TCfo5 nSffiii^i 5 0 0 Sr^t 
-fcfc&jRStlfc^o |5Cli, 2 5 V<OiS«»flFfflfc 

*>4«:»*^ipj5 o fllxji, »l^n#Fifctt»4 1 6 t 
#Fl 2COJ^|fPCO^<7)^ra^s 2 5 VCOHJS^iJ-Cfi, 6 

fc* 3 0 #5 (VTpgpcO^>^/Ugj5 

[0016] igiigi 

8ft L yc y d -fe ^ (D X g Sr CO fdl co JE y" n ir (DSE 
CTx.fi, L DMO S^Ct^lOTt n 7t® 

o^ir^>aB*5o CT^fi. r.ti^c0 3oco^TiA^cOf^co 
fcSt<Ofc*ttSr % •v^^co^S^co^coiicfcSfiiJIg^ 

><^B8flRtt»«t LT^&tLTV^So ¥ffe<D7u±x 

ttJ:'9#< Ltt'>4< LTbctt^U ffl&Wi&tf/ 

$ttfcl\ locoy— h • i^^/^tcn^^Ltz^K 
-hm^J^nir^T^, wCOfdlco^M«^e^ffftLT 

3e*s, ^<D^^±^<D^m^itcx^mxh?>o ^.co 



(7) 



<8fl»¥l4-237591 



1-1-5 ^ t ^a*5c bn^Kommmxa, 

i&*l»M\ LT©/^-Vi LT^j&^temft 

10 0 17] SiJ»a^ro^Jg^ijT'«, n^y— * • 
•fe/W L< f±3 gfTiZ^W-fe/I^T^'t' y©DMO 

* hT94 ^(O 2mpMft&Z>-XhZ> ^. t milt LH) 

mM^nmmxn. u^/^^aD 1 /so 1 * 

X% W*A£, M&^fctemm^V^sWTJj (X 
4 ^-C*»4ftl^«fc 9 fc Lt, K!i7 Hffi«*>P>«> 

V KSt/Jl^^n«jgSr-grtp^©f|ji«5i|£i)fflc<S( j; 5 ft 
r roft&ro*««:Sr^ 5 HHSStrarSsfc fcffl^ 6 r. £ 



^5*t&51 <t£;t*+5t>w£#PL-cra:ft£>fti/\, 

#9 r^gj riSftl^KR*), 3 5USC 1 1 2^169 
WiSffl SrS (t S fc to Xit ft 1/ 

[0 0 18] CJLkrolMifcHU Slc«T©«lS-li* 

(1) y-^t£ft3i, «nEy-^tt»»*»6**Ht 
zmm-tzx 0 izmmm-sztutr— ht, '>ft< 1 1 

tltz*- 5 y^«WPBtiSr*tPDMOS h7^? 

• y-*«it„ 

(2) ^uSicieiccoDMos hvvv 5 ^^ • y— ^ 

os h7y^i? • y—^mm 0 

(3) nMy-^tefcgpi:, MfEy— xte&m*t>¥- 

lElKDffitiZjjfamtit LX 2 &«^«?S£*Me>-t-^i: 
^tfnft^DMOS h7V-^? • y— ^« 

(4) ^3J5!CfEaWn?--V^^DMOS h7^ 

tl7t K W-C VtSi* £-a tf DMO S h7 7'^7? • y— ^ 

(5) ^SJStCfEttWn^-yV^DMOS 1-7^ 

/^HKSr'&tf n^-yV^/WDMOS h7 7-^^ • y- 

[0019] (6) nMy-^fe»g|5i, Mffiy-^ 
#M?v>ft< i t>-«|5^Sr«*i6Ui«iHtrpa*ffi* 

y-^«jfo 

(7) S6fi:Ef©nft^/l'DMOS h7^ 

u 7 bmmckoxft&faimxbtitz kk^«& 

*U i 9 LtlSDMO S h 7 y -^7 ^ n 

f+y^DMOs i<7y^? • y— >*it 0 
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(8) IB 6 JSdfE&ro n =f-*t y^l/DMO S 1-7^ 

^t-fcSnf-t^uDMOs h7^^ • y— 

(9) SB6JfifcfE*©n^>*/l'DMOS 
IDMOS h 7 nf ^ y^DMO 

s h7 v-y^y • y-^.t#igo 

(10) y-* • tvuxmz.*— 5 s/^«i^£*L 

gB&tftfjfey— * • y y y 4 x^m^mm^mh-r^tj: 

ilftSnft^DMOS h^Vv^y • y— .Xfll 

(11) II OiltEtronf t y^DMOS h7 

CI 5 LtiiDMOS h5y^*4*fi|Jt 

Snft^DMos h^^-y^y • y— ^*ito 

(12) II 05i:Ei©nf tV^DMOS h7 

m3d.y—x$t>Wc.&<D'J?td:< ti>—tBH^\zMLX^/^7T 
7-f^5nft>^DMOS K7V-y^.y • V — 

[0 0 2 0] (13) HtSDMOS h^y^y^rSS! 
ig-T5*j*(C^T. *MM*:/iO±K8 1 (DMmmnw, 1 
(om^BfS. U itulESB 1 Wfg«rticffli£^#ffi«£- 

ml, bihesbi w««i:«s*rro^2(D^*Mroy- 

L, Buffi y-^ffi«ttSWE***SB(rflE y - 

®w k uy ^mmzmfe u bwe k t^y yffl«i±swE^- 

(14) IB 1 3 JStrfBgcCD^r&ic^T, fflii^ftSS 



7 'OX'ibZ>M^%-/l'*rtt&fyk LXMMZtlZjjfe,, 

(15) SB 1 3 3S(c|E«c(D*jfe(^»T, MlESi^* 
fWWfctf, K-^'y hiAIgCK ^ b°y -y-r/u« 

[0021] (16) y-^ (1 8) st>*ii^w*^ 

fc5S&2Ms:#ffi« (3 0) fi\ Kuy>-M« (16) 

&&znitn^*>*;ummmj8DMos (10) „ r 
[HiB0lR¥>5cM«i] 

[mi] r©MiwLDMos h v>--y^ycD^jfe0ijK) 

[0 2] Ahl. Z.<D$£m<OLDMOS<nmt&&\<D$:±») 

&£kftnv£%:m *) <n l cmo s <D$:±Wiitu.m%m-f y 

7 7, 

[HI 3] Att. 11 (CjjVfJ: 9(Ct#)*$tLfcn-LDM 

[hi 4 a] — m<D-7°v±x<Dmm&^-rm<, 

[04 B] — ®\CD-7°a±7.<Dmjt® : £m-fm o 
[0 4 C] — «©^n-fe^©«f*«:*i-H. 
[04 d] — ffl<nzfu-tx.<nntM%7F-tm, 
[0 4 E] — ^Jcoya-fe^ropi^Sr^i-E,, 
[04 F] —ffl<D-7°v±X<DWM&^1rm. 
[04 G] -^©ya-ir^cop«fflSr^i-0 o 

[0 4H] -wwyn-tr^copiB^^-rm, 

[0 5 A] »<CSl!if^tE«)ttfllk:»L"C9*>'W^«5-+ 
E0 O 

[05 B] g&SiWWErottttlt;:** LtfW^©1- 

[0 5c] mti&MtwzottmicttLXT'U *<d^y 

E0o 

16 h'W 

1 8 y— ^.fflJsE 
24 y- h 

3 0 aii^a|c#:®« 
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